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(54) BbT PRODUCT MEASUREMENT DEVICE 

(57) Abstract- 

PROBLEM TO BE SOLVED: To obtain an accurate BbT 
product in a short time by using a small number of samples. 
SOLUTION: A database section 33 stores a previously 
obtained relation between a BbT product and a phase 
shaft of an intermediate symbol of a symbol sequence 
which changes with a pattern equal to a reference pattern, 
and a memory 27 stores a symbol (d) obtained with a 
demodulation processing section 21 from a phase 
consecutive multi-value FSK signal whose BbT product is A 
unknown and a phase shift value A&phiv; used for 
detecting the symbol (d) by correlating the symbol d and * 
the value A&phiv;. When a pattern determination means 29 
determines that the symbol stored in the memory 27 
changes in the same pattern as the reference pattern set in 
a pattern setting means 28, a phase shift value extract 
means 30 extracts the phase shift value corresponding to 
the intermediate symbol, an average arithmetic means 31 
obtains the average of the extracted phase sift values, and 
a BbT product detection means 32 obtains the BbT • 

product on the basis of the average phase shift value and the information in the database 
section 33. 
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1 

ft-cH«E»SEw Lmbti&ivLftmm&m f s Kit * 

SttT. -f ;u^<7)BbT«f-iJ^-r^B 

A*S:ftfcfifcffi*«£ttFSK«^U*f LT. PtB#fiffl 

*^tb-r^>fi4iitm#s (22) 

i*ea# $ njttt«a«^«F s K«*icit lt -> > +- 

;u ? n -y ? (^^ag^r^T T > > ? n y ? RW&g^ /0 
g (23) 

tfEtttttftffi^S-ctftia s *ufcttiu;tt l ffirie -> > 
joy? rass&a^gr-i#<b nfc * -r 5 > ^r*«?* 
ft-r*e«**ft¥a (2 4) 

*ttffi*»inftai#& (25) 

Oft-?-^ 7*— 9 Sr ^ai -r ^ -> > *• ;i- -r- ? ^ 

m^S (26) t, 20 

ij&e -> > x- ^a^atc j: ^ -citta $ -> > ** 

fry*- 9 t-t<D-s>#nsT- 9 Z> t # t-fflv^j 

fiffia^ttt **tJc>^ttTE*-r*E*#& (27) 

miei e«¥S t-setg $ -> > r---9<r>^9-> t 

? (0/ < 9 - > tm% e#bs/ n* ? - > t — str & i fij jo 
jti-*^^->flje#« (29) 

(3 0) 

**»aj-r*3FJ^ar#*ft o d 

H?ie#flB / ? - > o cfa (g <o -> > ** ;n; £ 3t 

Sr^EffiLTv^r'-^^-xas (3 1 ) 40 

T, mzfefc&My <t )V9<DB b TS^*WB b T» 
teifc^fS: (3 2) i*lxfc:t<r1HSi:t4BbT* 
invito 

ffl^TIEaifcL^ttt B bT»tO|58«S:^-rffif«^ 
*Ett$ifCJ3»K 

mfEB b T««tm#fttt, «rE^«»#St*»ai ? *t 50 
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t> SJET'-^^-^gptcEffi^nri/^lltffitUllc? 
****lTV»4Cfc*!|f«fr*W*3llE*<0BbT 

[0 0 0 1] 

K^PM-t^^.eE-r^^C'ffiffl s tizmmm? <*9 

10 0 0 2J 

-tt»-#au *Kll«:r4l*>1'ii«t4f-7* 
[0 0 0 3 J Lrt'U at«S05FAfr, 

[0004] z(Dfzz>. Mts^as^t^Mtw^^ 

[0 0 0 5] 0!Jx.l±\ SffiJ|«E#ffiF S Kjen***)- 
ot44GMSK?EBHli> 01 li:itJ:9i:, N 
RZf^T*X^J$tL^>^-X/N-> K(f-^ S a < 

i x-mmfc*iT^\ znmt&MZixfcm-fi- s b r-v 

CO («EEMf««4B») 2©Hims c Sr^»*g& 

o. 5t?«iafeScjEPi-4^s:-p*ij, -oiT^ip^ 

f^7^;P^ l<7>BbT». EP*>, WLWmfcy-l *9 lO 
DFWB t •> > # * ^ n y ^ <nwm t 1" * . 

[0 0 0 6] 0 1 2 liB b Tf 0 . 30^^^h7A, 
013iiBbTSfl. 0 <7)*s<9 h =7 A<O0J?r^Lr^ 

& o 

[0 0 0 7] ^tL<bOl3^^t)^^J:dU, WiM&&y 

[0 0 0 8] u (?) J: ^ 4 GM S S8*St«ffl $ ii^ 

[0 0 0 9] IP^>, [Ell 4t:^t^^^ h7At:^L 

U^;UL («x.(f6 dB) ftTl-4JBtt»f K f 2* 

[0 0 10] fit, ^^»f K f 2C0P B 1PSf w (fl 
iRSt^i*) fc tHItO v > ^ n 7 ^ aftg f c <0 
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10 0 1 1 ] 

[^WtmikLX n ttiSMl L^L&rt f <b, ±eo 
J: t i: ( h 7^<0 2 ocojgrfctfcf K f 2 OPtfJBi 

fwiv> 9uy ? mWL&L f c costfrhtiiwmif!.? 

T B b TSt* J # t>^i ■COB#IB* t *'« , US < & 2, t v> 

[0012] *S£9J(i, CO|HUB«:*ftLT, ^4v>« 
**"CiE*4B bT««r««FWJ»r»4c: t*t-e^*B b 

[0013] 

*K£*FSKflr***»tt\ «rctt»tt^7 < 

BbT«£jffl5ti-<2>BbT8taije*BU:fcv>T, 

-r*tMB*ta#ft (22) «nBA*s*L^e«aa 
#-ttF s Kfs-f-(c*tLrv o ytmm'&m.zft 

o -> > * a y * mW!!&m^& (23) t , UTEfiffl 

■y tmn&m^&x'&htifc? 4 1 >rx-%*\tirz>®. 

««*ft*S (2 4) t, *Rtt***ffc#e-C#^*t 50 

5) i»iBe*«fM«fem#ft^j:or*ta?^fcfl: 
■f-^lfttB^S: (2 6) t, Bfrie->>*'^r--^^m^ 

Si: <fc •=> T4fcm $ ttfc v > #)Uf- 9 t *<r> -> > Xivt* 

esi--&eii#& (27) t, e#.co#BB/^->«r^ 
->«tte» (28) t, uirEES^MfcuEfg 
§ *t ?t •> > t--- 9 <d/ < 9 - > t ift E' < ? - > f£5ggG 40 

Ete^stcEtt $ -> > **;pf--- ? com * - > **#rie 

ftagst ? - > t — Sc-T * *»5*» / < * - > 

^wt. (29) t, i»e/<* - >mfc^m~£-oX'*9- 

;u ujtiei- h mm&*. * neeit^ft ^ e> » m 1- & & 
«*#<taai^s (30) t, Hti£fiffl*#ffittiaj^s 

& (3 1) B!Tie#BB>'<^->o4 5 ra<0->>.-K;n;^ 
•f^»ffiffiJt^ffit«trie?S^SB7^;p^<75BbTmto 50 
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^o'^r, l»EftiBt»7^yWBbT»S:**4B 
bT«^tb¥S (3 2) fct|tTv>4. 
[0014] i/c, 2 OB bTSSfgg 

S(±, »*«10BbT»aB56»«Cfev>T, WfB-r- 

9 s<- ^ set: i±, «riBfi:ffl*»ttam^a-cam ? titz 

B bT»tOB8««r^i-«a^*!)ieiS§tiri3l9. mT 
IBB b TflM££iJ^Kl±, «rfB¥^jjr#^-C|fffi$it^ 

T, m&fcte&TtZy < *?*)Bb-m!jt*4J:ii:i 
«$ttrv^ ^ t £ ft Wit Ltv^ 0 
[0 0 15] 

t(T, HBBUatcJv»r*«WO* 

[0 0 16] miEL^io ffiffiitfle^ttF skm 
feM&M 7 1 )l<9 (ifo7.7 <t )V9) X-WM&M Ltf# 

if y xMkltm&frhmtLi »= L7t* J o r»»t-«Ki- 

[0 0 17] LWoT, fip-f-mT^iiABIftO^o 
t?#4«K^«'ht:-*«j, *^i:, BbTfO. 3Ja± 

[0 0 1 8] :fcS&93l±, dW.4|:fiLfc(><0T-*i), 
-<??^HT*0»#OJS^v^»e> B b Tm*-$.tbZ> t 

[0 0 19] gp-Jb, KrELfciTtc, ^WT***«B 

o<o-/>*Wi5 ro 0 oj , roou, ro 1 
oj , nioj, ri 1 1 j <7)8m*) ^#is-r^ 

[0020] :;t% jE*«94**ottffctt*#«-*-*t 
(i*. r 0 0 0 J «o <t 9 iztHA * tLXi/y 

m-?z>m&, ro o u ^ n o oj oiotgi^t 

1 J co i -5 tzig * <n -> > **;u t WM<r> v > ^^^IHr^C 



5 

[0021] itz, ff*iiHT*o»»«±v>#^ofl:ffi 

S^ftt*^ < £&'^->of§^^A;ft£ft/jfc §0 
v>*iPOtt«lt»«[t B bT«fc<7>|»l££^#;Rtf>T 

[0 0 2 2] HI (4, ±EIl(:J:^BbT»itgi 

1 (4, fifcffilfctts#.g 2 2, > > * n y ? nw^m^ w 

& J: tfv > -r - 9 ^ffi^g 2 6C«to T*J» S ftT 
[0 0 2 3] ffiffitfcffi*S2 2(1, A* Stt&aifc*** 

[0 0 2 4] y> ; f;^n-^^ifg2 3li, S 
^tamScF S Kfg-f-S d KfcfrLTBEfclO v >i£)V? a y ? 
m$i%i f c iz I h v* > * n y ? RlffljffiaSrff 7 o 

[0 0 2 5] fi^^*ft#a2 4(4, f£*B}£tf}^&2 2 20 

[0 0 2 6] iifflIM1taifS2 5(4. 

o«r u <b it t teffi u*t L xm® l fc* * 

[0 0 2 7] y>*>f-^ffifft2 6li,tt«J|8 

ru tTtii r o j ov»-f*L*o->>#^f r -^ 

[0 0 2 8 ] \%m$mU2 1 i:iot*ftt*lfcy>* 
^t' 9 d(4, f<Oy>*>f-^t*^tH:fflv> 

[0 0 2 9] >**->W?£M2 8(4. tt*0#Hg/**.- 

t^y>+';M^^^/^-/OH> n 0 1J . 
TO 1 0J 0 2oo#HB/N # ^->^K5e^ttTv^ e 
[0 0 3 0] ><9->m&£$L2 9(4. ^^'J2 7CJ 

>P i = (di, d i + i . di+ 2 ) fc. — >E£ 
2 8 ^t£££*LT^£#HB/N-?- > f 1 0 1 J . 
TO 1 0J fc fcJfctfcU /*?->P i #Jg/^-> 

riou, ro i oj o^r*t*u— ai-**^** 

[0 0 3 1 ] fit*Jt»«»ffl^«3 0(4, 
3^2 9UJ:oT/^->P i fl 0 

u . ro i oj ^rti^z-wc-t^tm^fitzt 

— >P i OtHOvV^l/ d i + i Kitted & 
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[0032] ¥^n^s3 1 (4, ffiffl*e«[«iai^a 

3 0t:J:oTiaj?tL4fl[«JI»«A + i <0«*tflt 
[0 0 3 3 ] COjf&tt¥#MiH(4, /**->p i 

(0) <0**t^fl[H (0) fc. /<*->P irt ? #BB/* 
TO 1 0J [Z-^Ltzt #U«ffl£*L**Pflv> 
*';u nj K#£1-*ttft«<7>ffiffl«#«A # (1) co 

H (1) tO?JSltt*io 
[0 0 3 4 ] <1^T% •>>**A/T'-^OSSffcfctt*OR 
ftOB8ftSria2 U^i" 0 H2U:fcv>T. '*?->A<D£ 
niZ nj Oy>*>f-^iat4#^ ^v> 

>--K^BIOffi«it»11«i- ff /2 fc3fc-&o COioUH 
~y>'t>^ISt^»&, /^->flgfg2 9^^ 

[0 0 3 5] f/:, /^-yC, DC04^C, n J fc 
ro J (Dy>^^^5i:«tti*ti:ii, 

£il?t3 n 0 1J ^^->OtlH|y>*> 

ro j u#fc-r*tt*aMM*A i (o) fc. roioj 

0/^->o*Hy>^ nj twitXDi"*«t*jt»M 
A ^ (1) iS:^*'; 2 7*><bfflaj-*-* 0 

[0 0 3 6 ] Ctt^Ofiffl*#ffi^$tt^¥^a«#S 
3 1(4, ->>sK* ro J U*tl£i-^Br5efflS:Nc0ffiffilt 
^ItA ^ (0) OffiW^flH (0) fc. v>,-K;V 

rij UWJCi"*Bf56««[NOfi[*lt»llA # ( 1 ) <7) 
ftW^flLH (1) k4r**, S^tC-?-0^ttH*# 

[0 0 3 7] BbT»^aj#S3 2(4. f^«»fg3 

^ O B b T m fc fc OHftt«tfll« fc ^^o' 
^"C> tiIi7^^(^BbTft**i)>2)o 
[0 0 3 8] EP*>, t-*~^^~X^3 3U(4, ^P**JR 
T-l&fthiXtzTfcfcm&y 4 )\s9<OB b T»fc. 3ocom 

ai-^ -> >^f-^* ? noij fc ro i oj 

c fc uj: ^ r# e ti/z b b t t <n m% i 

3 2ii:o)»*t¥*iiW$ft3 l uioTJtfflSiifc 
7 i )V?<DB b TSi*i6^ 

[0 0 3 9] 03(4. HJR»U|»^ttfeB bTSfcf^ffi 
*#ttfcO««*^-rWlF-C*lK -0#1tF(4. B 
bT*U*tLTfl[*Jt»tt34**«itlniLTV^<75-c. « 
itWtHCJtLTB b T U ft* ^>o 

[0 0 4 0] Z(DXoiZ^ tiigOBbTSi^gf 
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b Tt*3&**4BOfltfB»tt#ffiF S KffUo^TS^ii 

* *> > tf/uaq* 5eo/<* - >r~mt Ltz t # ofcfflit^ 

!7U^BbT««:*WJ:oi:LTv^OT\ ^ 
iv^f-^iTSSJ: < BbT»ti^tl):t^ 

[0 0 4 1 ] ifc, :<7)*ftIg<7)B bT»S!l^gS2 

TOJ u*te.-r*»f5g1BJScNofi:S*»«A # 

(0) ^jlffitH (0) t. *«y>--K/U nj U 
*t«Di"^Bf^«ScNOffittit»«A I (1) 

<sh (i) t£7£*>, zhiz*<n^#)mm-£^rmm 

[0 0 4 2] BP «jKtt|BmBKa***-&t. JE»l«-9- 

»f tog|»^ El 5 izm-t X n CSiiefflCWLt* 
4>W"v>#iU TOJ (cWfi>i-^teffi#l«tt 
A# (0) nmtVLt. 4»W->>*iOu nj dttfcl-* 
fiffiji^fi^ ^ ( i ) oiwihoi^^ < 

UStRLtzXni^ tBv>^ TOJ C^t^fiffii 
I (0) Offi^tH (0) fHy>^ 

r i j *c*tiei-*ia:**»*A # ( i > o^t¥^«H 

(1) tO^»JfUJ:oT«»»4rfl[««««<03p^ 
K <£ 4l»«r*tr*^ B b T«*IE«tua8^i-^ d t 

[0 0 4 3 ] ifc, limL£-r*-?^~XgP3 3 

Si'jafRS^ietsstLTv^c^ @6 utf1- j: ^ & 

^COB bT*hcoP^«^^i-1f^^T-*-^^-^SP3 3 

tCBB«L-C*5&, BbT«ftBfS3 2^ 

S 3 1 J: o S *Lfcfl[ffl|t»«Oj»Jt¥*&«H * 

tB bT»tOH««:^i-it*fcU|fecrv*T. *««E» 
7^f^^^BbT««r***J:^t-fl|«LTfcJ:<, C 

[0 0 4 4] T"*- ?^-XSS3 3C, 0Hx.tfSl7 

coi^U. t k OKH t B b T»t ^l£ttlttf-7 
A'*KttLT#£, BbT*ftHJ#S3 2^ 



(5) 4#HS 2 0 0 3 - 8 7 3 4 1 

f» hfifzm k 7 O -r - -//PO irofEfflc: A £ rt* £W 

[0045] sfc. z<dx") uta:«*#ttA f z^mi% 

»#T'tBbT«W-&:i:«H 0 

[0 0 4 6] H8U\ ±BOJ:-7^*«}Sft* t **no» 
^:WnBbTfiB^gt2 0' ^MiSirw 

70 [0 0 4 7] :OBbTSil!ggf2 0' TNi. A27 $ 

3 2^ SeW»ft«fli#S4 0UJ:oT|»<?>tL7tJBW}t 
ftM-c, ¥MgfS3 iuj:or*tBSiitfi:fijt» 

k t B b Tft OM^^^tif fti: Clo'^t, mm 
[0 0 4 8] *HBR*T(i, fBftofffBT* 

20 0«#fittU#§ U #fl^^-/^300y>^>t 
ifiLTV»fc^ **UA±.«:h.fc-> >*^Oj|g»t4D>* 

[0 0 4 9] Hx.(f5O0y >**A'Ti*j£$*L&/**-- 

roooooj, roooou , nil 

1 1J iTO3 2IU^^ ^0*TflFHS-BT*0« 
•ri f o k t ± t v > o ( i , -> > )V 1 1 Rte-f £ 
rioiou <h TO 1 0 1 0J 0/^-VC*S 0 
[0 0 5 0] lf:^oT, f^C<7)/^->t:ov^T, 
* O * HQ v > # * U WE*- £ tBbTS^ 
50 Hft (*&vMi«P*ft-CiEaftLfcttki:BbTWi: 

^Mi) ^^iai^«u*^T :: p^T'--^^-^gr i 3 1 1: 

E«LTi3S, /^->ggfg2 8T-:^ Tl 0 1 0 
1 j k TO 1 0 1 0J Sr#HB/^->^ LT^LT^ 
ttfi\ H90/^->C' , D' Oi^: T1010 
1 J t TO 1 0 1 0J <V is > )lfi<felti£tLtz t ^<0* 

n v > c^$t ^> nmmmfe *» ^ «reiq«m cBbT 

fc**-C££o :o*^CIi, ffU|y>^ 
40 5e«^^ 0 

[0 0 5 1 ] SJER^TMi, »*IB ; F*0**** 

[0 0 5 2] i fz, mtmWXli^ fiffl^F S Kff 
OHl^OyyW [0J ^ FlJ O^-ftL^-C* 
4 2iFSK«*i:oKRIBL^ 2HW^O^co 

50 [0 0 5 3] 09x1*. 1 OOv>sJOUjft* TO 0 J , TO 
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lj » n 0J « n 1 J Ovfii** t&fcffigSU 
ftFSKW-* (^SBJi&O. 7 5) T% WieR«tI3o 

co-> > xiiX'&^TfflT&nfmzm^ziSi-k, hoc 

'^-><OH> /n'^ ->E<0 J: o {-->>*' ;Ut5? r 0 

oj — ri u — ro oj t^ttzm^t. 
Goiii:v> mutf nu — rooj — nut 

[0 0 5 4] U;i ! ot, ;0/^-/E> G«;oi> 
t^ffifcZ^tbtUbXr- 9 s<-*U3 3HI5tf.LT, 
2 8 i:J:9tStn:tCJ:t), HfTKI^ltUB b T« 

[0 0 5 5) it, noj-roij-nojt^ 

itirz, **9 - >mx-{> B b Tfg£*:#>-i> c t # & 0 

bVf Z> tz tb x B b T » Sr ^iiJ "T & *!> U £.R * «* & £ 
[0 0 5 6] 

?H5e«fti±. #bb/^-> tm^*>*9 -yx-^tiktz, 
-> > *-;u?ij<t>* s •> > =K;KOfiffiit^« tBbT»to 

&H£*^<6;fc#Ti3#, BbT«^**P<Daffi^^i 
F S KM-f-Uov^rffbtl-S. v > .-K;u^#BBy N -^ _ > £• 

*fetfiffl}t^11t, ^*^^T^^^cfSffl*^ti:B 

i«:^)/ii6Cffiffl^KTv^^f^»-7< ;u^OB b T 

[0057] ttz, ®.ttmm&z&mm$kxiEmtLtz 
fit b b rmt <ommi7ja-m^r- f^-xmz? 

z tvtz&teM®m zucmm&xiEmt l t^oie& 
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